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Title; Treatment: of ocular disorders 

j FIELD OF THE INVENTION 

The invention relates tc a method for treating ocular 
disorders, particular to a method for treating retinal 
5 edema, and especially macular edema. 

BACKGROUND OF THE INVENTION 

Retinal edema ±a identified as an abnormal 
10 accumulation of fluid in retinal cells. Macular edema is 

identified as intraretinai tiuid in rhe macular region. This 
phenomenon is often a complication of a variety of diseases , 
including ocular diseases audi as uveitis and may result in a 
decreased visual acuity. In fact, cystoirl macular edema is 
15 the most important cause for visual impairment in uveitis. 

Retinal edema evolves from leaking retinal vessels of 
a deficient aqueous pump function by the retinal pigment 
epithelium r.Rilg. In order to diminish the <*dema either- the 
leakage should be stopped or the pump function should be 
regulated. 

Retinal ed^.rna may result from a breakdown of the 
blood retinal barrier resulting in leakage from retinal 
capillaries oi by a reduction of the active transport ot 
fluid trom the retina towards the choroid, or both. 
Clinically important sequelae o£ retinal, and in parti culdx 
macular, edema cue loss of visual acuity and secondary 
Structural Changes of the retinal anatomy with photoreceptor 
loss. Until now, the main approach in treatment of retinal 
edema is treatment of the underlying disease , when possible. 
0 t VhU3, immune suppressive therapy -in nwriHst may lead tc 

inhibition of the inflammation and secondary to diminishing 
of macular edema. Symptomatic treatment of retinal edema 
includes treatement with various pharmaceuticals such as 
diclofenac eye drops, peribulbar injections of betamethasone, 
acetazolamide and enalapril and prostaglandin inhibitors. 



Although in a number of cases, there is a relief of th*» 
riiscttmf cvrt caused or even a curs of the edema, there is a 
need for an alternative method of treatment: . In addition, 
there are cypes of retinal edema which do not respond to any 
of tha krnnwn t.rMtwients, e.g. idiopathic cystoid macular 
edema , 

It is an object of the present invention to find such 
a trftar.mftnh. 

It is a further object of the present invention -o 
find new v^^dLmeiiLs Lor retinal edema that could not be 
treated successfully until now. 

SUMMARY OF THE IITVENTION 

In accordance tc the present invention, it has been 
found lL<*l Llits ubj^uts v£ the invention can be achieved by 
the administration to a patient of compounds that bind r.o at 
least one somatostatin receptor, such ac hSST-1, hSST 2, 
hSST-3, hSST-4 cr h£3?-5 , and preferably to at least the 
hSST-2 receptor, and mere preferably to the hS3T-2a receptor, 

DETAILED DESCRIPTION OP THE INVENTION 

In accordance with" the "present invention, it has been 
found that a beneficial effect is obtained when compounds 
that bind to at: lease one somatostatin receptor are J 
administered to patients- suffering from retinal edema. More 
in particular, if patients suffering from cyatcid macular 
edema axe treated wich compounds that bind to somatostatin 
recapr.ors, such a* hSST-1 , hS&T-A or hSST-5, 

it was found that the edema diminished or even disappeared. 
Further ^nllaitanation reactions decreased. 

Preferably, said compound binds to somatostatin 
receptors in the nanomolar range , 
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In a preferred ^mhorinment of the method of the 
•invention, the said compound binds to u hSST-2 receptor/ most 
preferably to a hS3T-2a reuepLox, 

The ocular disorders to be treated arp generally 
t caused by retinal edema, mors in particular by macular edema, 
and particularly by cyst old macular edtsuua (CMS) . Further it 
has been found that idiopathic CMS also diminishes. 

In accordance with the present invention it has been 
found that the somatostatin, receptor binding compounds in the 
10 method of treatment of the present invention have a mnnhpr of 
beneficial affftct^. These effects can be subdivided in three 
m categoneo. 

w A Category (1) is associated with the stopping of 

leakage in existing and nsw ocular vessels, This effect ic 
15 relevant to e.g. the treatment of macular edema, accumulation 

5; IjfSS 

N* of subreLitial fluid, exudates in acje related macular 

degeneration (AMD) and p.vudates in diabetic retinopathy (Dx) . 

Category (2) dcala with the restoration and/or 
regulation of retinal pigment eoithelium function with 
20 respect to fluid and ion transport. r ^ypir.^l examples are 
selected from AMD exudates , Dp. exudates , central serous 
chorio-retinopaLliy CCSCR) , macular edema and accumulation of 
subretir.al fluid. 

In Category (3) neovascularization in AMD and DR is 
2S inhibited. A typical example is selected from suiretinal 
neovascularization. 

Utility preference is given to category 'l) and (2); 
even more preferred is category (l) . 

Accordingly, the present invention relates to a 
30 method of treating an ocular disorder of category (1), {2} 
and {3} t which method comprises the adiiil-cil strati oil of a 
souicaostatin analogue to a patient. 

Suitable compound & fo be used in the method of the 
present invention belong to the naturally occurring class of 
" 35 the somatostatins - Somatostatin is a neuropeptide whicft 

constitutes a mulci gene peptide family with two principal 
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biuautive produces, somatostatin- 14 and somatostatin- 2 8 . it 
act3 on multiple organs -including the brain gut r endocrine 
gianda, pancreas, kidneys and -the immune system (Reichliii S. 
Somatostatin {first of two parts) . N Engl J wed 

5 1983 ; 30<3: 1495-501, Reichiin S. Somatostatin (second of two 
parts). N Engl J Med l£?S3;309;15SSS-£3, Kruiich 1/ Dh&xiwal 
ap / WcCarin 3M. Stimulatory and inhibitory effects of purified 
hypothalamic extracts on growth hormone release from rat 
pituitary in vitro. Endocrinology 1£>SS;03:?03-9C, Brazeau P, 
X0 Vale ?f, Burgus R, L-«y Butcher M, Rivier J, Guillemln R. 
Hypotft.aiaxr.ic polypeptide that inhibits the secretion of 
f4 irnmunoreactiv© pituitary growth hormone . Science 1973/ 172; 77 

S t Lucey MR. Endcyeucjub suina Los Latin and the gut. Gut 
Q :4b7-67, MehlerPS, Sussman AL, Hainan A, Lei fcnftr JW, 

|Tj 15 Sussman KE. Role of insulin secretagogu.es in the regulation 

f '2 of somatostatin binding by isolated raw islets. J Clin Invest 

Si ±*tfO;dfc:i334-B) . somatostatin binds to 5 types ot G-protein 

fy coupled transmembrane receptors (sst) (Schonbrunn A, Tashjian 

H Jr. Characterisation of functional receptors for 
20 somatostatin in ra pituitary cells in culture. J Biol Chetn 
1973;252 :€472-23, £eubi JC, Kvols LK, Krenning EP, Lamberts 
SWJ. Distribution of somatostatin x-eceptors in normal and 
tumor tissue. .Metabolism I920t32 suppl 2:73-61, Panel *C, 
G-r&A.riwnnA MT, wa r 7:y*xsk a ' A", "Pahetta R, Srikant CB. All five 
2S cloned human somatostatin receptors {h£S?R2-5> are 

functionally- coupled to adenylyl cyclase. Siochem Biophys Res 
Commun 1594;158:605-12)* Somatostatin analogues can £>e used 

as well. 

Mure in general , the somatostatin class is a known 
3 0 class of small peptides comprising the naturally occurring 
' somatostatin- Id and analogueo having Qomatooratin related 
activity, e.g« as disclosed by A.S. Dutta in Small Peptides, 
vol. 19, Elsevier (1293) . By tne term a T/ somatostatin 
peptide" or "a somatostatin analogue" as used herein is meant 
2 5 any straight cr cyclic polypeptide having a structure based 

on that of the naturally occurring somatostatin- 14 wherein 



one or mora amino acid unirs have been omitted and/or 
replaced by one or more ozh&x. ctcuino radical (s) anc/cr wherein 
one or more functional groups have h**a replaced by one or 
more other functional groups and/or one or more groups have 
5 been replaced by one or several ulher isosteric groups. In 
general, uhe term covers all modified ftp.rivativeg of the 
native somatostatin which exhibit a somatostatin related 
activity e.g., chat bind to at ltsctst one somatostatin 
receptor {hSST~l, hSST-2, hSST-j , hSST-4 or hSST-5), 
preferably to at leaar. t.he hSST-2 receptor. 

The terms a somatostatin, a somatostatin peptide and 
a somatostatin analogue are used within this disclosure as 
synonyms . 

Cyclic, bridged^ cyclic and straight -chain 
somatostatin analogues or derivatives are known and hav* h«en 
described together with procfcfc*fts for their production c«g* 
in TO-JL-4, 210,518, US-A-1, 235, ses and EP-A^O 001 256, the 
contents thereof, in particular with respect to the 
compounds, being incorporated herein by -reference. 

Preferred somatostatin analogues are e.g. compounds ot 
fox mula (I) . 

• ch 2 -s-y, Wts-y, 
n-ch-7t3cde-nh-ch-g w 

A' , 0 

wherein 

a. is c^alXyl, G,. ia phenylal3cyl or a croup of formula 
whereby 

(i) R is hydrogen, Chalky!, phenyl or C 7 . l0 phenylalkyl, or 

(ii) TcCO- is 



a I a H -phenylalanine residue optionally ring- substituted- 

by halogen N0 2 , NUa, OH f Chalky! duud/cr C,_ 3 aikoxy; or 
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b) the residue uf <± natural a synthetic a -amino -acid 

other than defined nndftr a) above, or- of a 

corresponding D amino acid, or 

5 c) a dipeptide residue in whinh fch« individi;Al aminn ani 

residues arQ the same or different and are selected 
from those defined under a) and/or b) above, 

the a -amino group of amino acid residues a) and b) and the 
10 N- terminal amino group of dipeptide residues c) being 
optionally mono- or di-C ^alkylated or substituted by 
C A _ a slkan©yl; 

A is hydrogen or c a 3 alkyl , 

15 Y, and Y, represent together a direct bond or each of the Y x 
and Y a is hydrogen 

is -Phe- optionally ring -substituted by halogen, NC^, 
mi Zi Oil, C^alkyl and/or C^alkoxy (including 

pentaf luoroalanine) , r.aphtiiyl alanine or 

pyrHdyl alarn ne, 

is (L) -Txp- or (D) -Trp- optionally a-N-methylsted and 
optionally benzene^ring-subsstitut.ed by halogen, W0 2/ 
NH 2 , OH C-_ 3 alkyl and/or C^alhoxy, 

is T,ys, 4-aniinnryr1nh*xy~A1a or 
4 -aminocycloh^xylOly 

is Tr.r, Ser, Vai, Tyr, ILe. Leu or an ammobutyric or 
acninoisobutyric acid residue 

G is a groxip or zormuia: -C00R 7 , -O^OR^, -conk^r^ or 
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wherein T ' 

R* is hydrogen or C x 3 alic/l , . 

S^ 0 is hydrogen cr the residue of a physiologically 

acceptable, physiologically hydrolysabls ester, 

k« is hydrogen, C 12 alkyl, phenyl or c,. lc plieiiyl-alJcyl, 

is hydrogen, C^aikyl or a group of formula -ra(R 13 )- 

R Li is CH^CH, - (Caisi)^-yd, -(CH 2 ) 3 -0H, or -CKfCSOOH or 

represents che suhstituant attached to ths a -carbon 
atom of a nat:urcLl or synrhctic a - amino acid (including 

hydrogen) and 

X i is a group of formula -COOS,, -CKjOR.^ or -CO-tfR. a R 15 



wherein 

3 7 3"nd J? 10 h*vift r.hA meanings given above, 

R :i la hydrogen cr C._ 3 alkyl and 

R, % ' is hydrogen, C,-,alkyl, phenyl w c,. 10 pbttnylalfcyl # and 

i5? hydrogen or hydroxy, 

wilh Lhe pryviipu UhaU 

when R ia is - CH (R l3 ) -X. then R,, hydrogen or methyl. 

wherein the residues B, D and E have the L-conf iguration, and 
the residues in the 2- and 7-positiou each independently have 
the (I*) - or (D) -configuration, 

in free form or in pharmaceutical^ acceptable salt or 
complex form. 

Individual compounds of fcmula x suitable In accordance with 
r.h* prp.s*n?t invention ars the following somatostatin 

analogxie^ s 
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CD) Phe - ty s - Phe-U?) Trp - Lys - rhr - Cys - Ty r - o 1 
also known as octreotide 



B h. (D)Phd-cys-iyr- (]J)Trp-iy3-val-cys-ThrNH a 



(D) Phe-Cye-Tyr- (D) Trp-Lys-Val-Cys -TrpKH 2 
also known as vapreotide 



10 d. (D)Trp-Cys-Piie- (E)Trp Lyc - Thr - Cys - ThrNH 2 



| i 
e . (D) Phe-Cys-Phe- (D) Trp-T,y«-7hr-Cys-ThrNH a 



j 1 

f . 3- (2- (Naphthyl) - (D) Ala-Cy* -Tyr- (D) Trp- Lys -Val- Cys - 
15 Th:rlsrTT 2 

also knwown aa lanxeotide 

g. in) Fhe-cys-Tyr- (D) Trp-Lys-val-c^s-p-Nal-NEt 



20 la. 3- (2- (Naphthyl) - <D) Al a-Cys-Tyr- {D} Trp Lys Val-Cyc-p- 

Nal -MR* 

I I 

i . CD) Phe-Cys-jS-Nal - (D) Trp -Lys Val Cyc-Thr-NH r 

1 ~" ' ! 

25 j . (D) Phe - Cys -Tyr- (D) Trp-Lys-I.au- Cys -Thr-NH a 

k-. (D3 Phe-iys-iyr- (D)Trp-Lys-cys-lrnr-NH- 

Kore preferred compounds cf formula (I) arc compounds (a) - 
30 Oc) . 

A highly preferred conpour.d o£ formula (I) is octreotide. 
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Cornpotinds of formula (I) may exist e.g. in free from, salt 
form or in the form of completes thereof. Acid addition salts 
may be formed with e*g. organic acids, polymeric acido and 
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inorganic acids. Such ayici addition salt forms include e.g. 
tli* hydrochlorides and acetates. Complexes are e.g. formed 
from confounds of the invention on addition of inorganic 
substances, e.g. inor 9 «tiUc sales or hydroxides such/ as c.a- 
5 and Zu-salts, and/or and addition of polymeric organic 
substances. 

According to the invention,, the compound binding to 
somatostatin receptor as preferably administered in the" form 
of a pharmaceutical composition, by any conventional route* 
10 in particular cnterally, e.g. orally, e.g. in the form of 
tablets, capsules, drink solutions, emulsion.* or 
microemuls.ion preconeentrates, nasally, pulmonary fby 
inhalation) , parenterally, e.g. in the form Of injectable 
solutions or suspensions, or topically. The compound is 
Li> preterabiy administered parenteral ly, typically 
subcutaneously, e.g. by injection and/ox illusion 

In a. further aspect: , the compound capable of binding 
to a somatostatin is administered topically to an individual, 
f-ypically in the form of sn ophthalmic liquid preparation 
(eye drop) , in the £ Uilu of a gel ^/ar in the form of an 
ointment . 

The compound capable of binding to a somatostatin 
receptor may also be administered locally e.g. intravitreaHy 
and perifcuibarely. 

■ The amount administered is determined taking into 
account various factors such aa the etiology and severity of 
the desease, and the patient condition. A somatostatin 
analogn* n*y be administered, e.g. oub cutaneous ly in a dosay« 
range of about 100 p.* to 10 rag per day dB tt single dose or in 
divided doses. Thus octreotide may be administered ar a dose 
of trom 0.7 mg to 10 mg twice or three times daily, when 
administered an * slow release form, such f uxmuiacion may 
comprise th* somatostatin peptxde in a concentration from 2,0 
to 10% by weight. The release period of such a formulation 
may be from 1 weak to about 2 months. 
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THE BEST MODE 

The best results up to now have been obtained by 
5 using octreotide as the somatostatin receptor binding 
compound. These results are elaborated here in- be low: 

The present invention will be further illustrated by 
the following non-limiting examples. 

10 EXAMPLES 
Treatment of cystoid macular edema 

A 21 year old man was found ro have moderate color- 
is vision defects at routine examination. 0n<=» y** r 1at*r, 

noticed blurred vision. Ills visual acuity wa3 20/50 in the 
right eye and 2 0/40 in the left eye (by Snellen chart) . 
Because he had bilateral cystoid macular firi^, ha was 
treated with diclofenac eye drops, peribulbar injoctione of 
20 betamehtasone, acetazol amide, and enalaprxl without 

beneficial &ff*c.t on th* «d«ma or visual acuity. His visual 
acuity slowly deteriorated in the subsequent yearn. When we 
examined the paliexxL three year* alter he fixsL noted 
blurring "of his vision, his visual acuity v/as 20/100 in each 
25 eye, the macular regions showed large cystoid lesions and 

there was no inlrciwular iiLCl*iuiu*Liua (anterior chamber flare 
or calls, vireous cells . -vascular sheathing, exudates, or 
pare planitis) , He had no family history of macular edema. 
Fluorescein stay ioyraphy showed accumulation of dye in the 
3C cystoid lesions. Because the previous therapy had failed to 
correct the problem, the patient was treated with octreotide. 
100 jxg subcutaneous ly :hrcc timco daily, after he gave 
informed' consent . &e noted, visual improvement after six 
weeks, and wh^n hMhftri artier ftighfc weeks his visual acuity 
35 was 2 0/40 in the right eye and 20/50 in the left eye. 

OphLhsilmosevpiecilly, Lhe cysts had dried. The injections were 
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stopped four weeks later, because there was no further 
improvement « 

Within two weeks the patient noticed increased 
reading difficulty, his visual acuity was 10/50 in each eye, 
5 and fiom* fluid waft ohsarvftd ophthalmoscopy rial ly. Tr«atimATit: 
with 100 or octreotide subcutaneously once daily was 
resumed. Three months later the patient's visual acuity wetB 
20/40 in each eye; tluorascein angiography showed some toveal 
fluoraecein leakage. He stopped treatment a second time; 
m 10 after fcur weeks his visual acuity was 20/70 in the right eye 

and 20/50 in the left eye, octreotide therapy was resumed, 
and four weeks later his visual acuity was 2 0/40 in each eye. 
« ; The patient had no side effects from the treatment:- The 

O decreased macular edema during treatment with octreotide, the 

m - ■ 

I* IS recurrence after stopping treatment, and the response after 
y;J restarting it suggest that the changes were due to 

13 octreotide. 

m . 
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example 2 

Patients 

5 Patients were treated in accordance to the 

declaration of Helsinki • In this study, 10 consecutiva 
patients from the Department of Ophthalmology, Erasmus 
University medical center, and the aye hospital Rotterdam, 
were selected because of refractory CMS due to chronic 
0 uveitis. Since CHS in uveitis can be influenced in time by 
multiple factors, only patients suffering from macular edema 
fnr mr>r* t.han £ Tronthg were included, regardless of their 
itmune suppressive treatment. Six patients had bilateral CHS 
and lour patients unilateral. Three patients with pars 
* planitis needed no treatment for their inflammation but still 
had marked CME. Fluorescein angiography was performed within 
one wssik before starting octreotide treatment. Octreotide 
therapy was given alter intormed consent nad obnaittftd. 
Dosage was started with 100 ug subcutaneous ly, on the first 
day, two times 100 fig on the second day and three times 100 
jig from the tnxrd. aay onwards, When possible, the long-acting - 
repeat&ble {LAR} formulation wac prescribed in a dosage of 20 
mg per 4 weeks intramuscularly, which became available during 
the studies. The dose or patient 3, a 15 year old boy, was 
adjusted for his age to 10 mg par month (im) * Immune 
suppressive treatment was adjusted as based on iuf lanmiaLuxy 
activity, visual acuity was. measured after *, 4, and 12 weeks 
of treatment. Fluorescein angiography was repeated after 
three months of treatment . 

Clinical effects of octreotide 

All patients concluded three months therapy. In none 
ot the patients visual acuity cr inflammation activir.y 
deteriorated. Four patients showed a decreased inflammation, 
leading to a tapered immunosuppressive therapy. 
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By stereoscopic eAatm;.ri<tticu the CME had dissolved in 
5 eyes and dimished in a turther 11 eye3. FltmraRcHen 
angiographic macular edema, was clearly diminished in only 2 
eyes, was diminished but dij.ll visible in 9 eyes, and was 
unaltered in 3 eyes, in one eye the angiogram could not-, be 
interpreted because of poor qualify. No side effects were 
obaerved, except diarrhoea during the first days of UectUueiiL 
in 4 patients, ocular hypertension was measured in one 
patient at week 4, which was traa-ad with timolol. 

tfxairple 3 

Irauno histopathology 

For histopathology 3 human eyas wtr nhf.ained after 
enucleation. Two cyoo were enucleated because of malignant 
RielanoTna and one because of a painfull blind eye with corneal 
ulceration and parfnrsr ion, showing extensive CME. In order 
to investigate the expression of somatostatin receptors, 
immunohisLotrhfcittiiycil analysis was performed with rabbit 
polyclonal ant i- somatostatin receptor subtype -1 and -3* 
antibodies {anri-sst L and anti-£Ct 2ft ) (Doumaud P, Cu YZ, 
Schonbrunn A, Mazella J, Tannenbaum GS t beauder A. 
localization ot the somatostatin reeepnor sst2A in rat: hrain 
using a specific antipeptide antibody. J Nauarocci 
1595/ 16; 4468*78} . Specifically o! the antibodies has been 
demonstrated before by western Blot analysis. Frozen 

sections; £5jim) Witmfcpd nn nr coated glass slides were dried, 
fixed in 10 %■ formal in, rinsed in PBS and preincubated for 15 
min. at room temperature (rt) with xu% normal goat serum m 
FftS/5%BSA, Incubation with anti-sec x and anti-sst^ antibodies 
{dilution 1:1000} was carried out overnight at 4 S C. The 
sections were rinsed twice In PBS and incubated for 30 min. 
at RT with alkaline phosphatase -r.r>n jugated gr.ar.-anti -rabbi t 
immunoglobulin (GaRig-AP, DC487, Dakopatts, Glostrup, 
Denmark) diluted 1:50 in P3S/5%3SA containiny 2% iiuruial human 
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serum. Hereafter, the seer ions were rinsed twin« with PBS. 
Alkaline phosphatase activity was revealed by new fucheine aa 
the chromogen in the presence of levaniisole to bluuk 
eudegenous alkaline phophacase activity, followed by 
h hematoxylin staining. Controls for immunohistochemistry 

included: 1) omission of the primary antibody, 2} incubation 
with uuxnwl rabbit' serum, 3) pre -absorption of the antiserum 
with the immunising p^ptide. 



SI . 10 ImmunohistcchemisLry 



The polyclonal antibodiea against ootj, and ast 2R aire 

yk specific for human Humat^s latin receptor 1 and 2a 

^ respectively. A red chromcgen was uMrt rn differentiate from 

15 the brown pigment in the retinal pigment epithelium (P.PS) , 
Ssti positive sLtftiiiiny was noted in ganglion cells 
and amacrine ceils ot the inner nuclear layer, and r.h* 
photoreceptors. Sst^ was found in the inner and outer 
plexiform layer # the inner and outer nuclear layer / and Uli« 
20 apical membranous part of the retinal pigment epithelium. In 
thft retina with CMS similar staining for sst 2A was observed. 



